Discovery of over-expressed genes and genetic alterations in breast cancer cells using a combination of suppression subtractive hybridization, multiplex FISH and comparative genomic hybridization.
To identify genes that are involved in breast cancer, suppression subtractive hybridization (SSH) was utilized to construct a breast cancer subtracted library. Differential screening of the library isolated 28 genes which by Northern analysis were highly expressed in the breast cancer cell line MDA-MB-231 compared to the normal breast cell line MCF12A. Sequence analysis revealed that 15 clones coded for previously described genes such as SNAP43, Cyr61, Thymosin beta4, tra1, elongation factor 1alpha, BSF-2/IL6, BiP, and GDP/GTP exchange protein. The remaining 13 clones did not match sequences in GenBank/EMBL database, indicating that they may be novel genes. SNAP43, a subunit of the TBP-TAF complex, was expressed 20-fold higher in MDA-MB-231 compared to MCF12A and several breast cancer cell lines, implying that SNAP43 may be involved in tumorigenesis of a specific subset of breast cancers. Amplification of SNAP43 was not found by Southern analysis. However, genetic alterations of MDA-MB-231 included a deletion of chromosome 14 with a reciprocal translocation t(6;14) and two additional translocations [t(12;14) and t(14;15)] as determined by fluorescent in situ hybridization (FISH) with YAC 823G8 located at chromosome 14q23 which contained SNAP43. Because of the numerous alterations observed by FISH in MDA-MB-231, we further explored the genetic abnormalities in this breast cancer cell line using multiplex FISH (M-FISH) and comparative genomic hybridization (CGH). These cells were replete with numerous complex structural rearrangements and had DNA copy-number imbalances involving multiple chromosomes including gains on chromosomes 2p, 2q31-q32, 3p14-pter, 5q, 6p, 7q36-qter, 11, 14q21-q24, 17p11.2-pter, 17q21-qter, 19, 20, Xp11-q13 and losses on chromosomes 4pter-q32, 8p, 9p21-p24, 10q26-qter, 16p13-pter, 18q12-qter, 22, Xp11.3-p22.1, Xq13-qter. In summary, SSH revealed a number of genes that were either novel or previously not associated with breast cancer. In addition, we found that breast cancer cells abounded with abnormalities as observed by M-FISH and CGH. Together, these results may facilitate defining the genetic alterations associated with breast cancer progression.